Pinosylvin suppresses LPS-stimulated inducible nitric oxide synthase expression via the MyD88-independent, but TRIF-dependent downregulation of IRF-3 signaling pathway in mouse macrophage cells.
Since inhibitors of inducible nitric oxide synthase (iNOS) have been considered as potential anti-inflammatory and cancer chemopreventive agents, we have evaluated the inhibitory effects on the production of nitric oxide (NO) in lipopolysaccharide (LPS)-stimulated murine macrophage RAW 264.7 cells with natural and synthetic compounds. Pinosylvin (3,5-dihydroxy-trans-stilbene), a stilbenoid mainly found in heartwood of Pinus sylvestris, exhibited the inhibition of iNOS protein and mRNA expression. The plausible mechanisms of pinosylvin on the suppression of iNOS gene expression were found to be associated with the downregulation of interferon regulatory factor 3 (IRF-3) and interferon-β (IFN-β) expression, which are related to Toll/IL-1 receptor domain-containing adapter inducing interferon-β (TRIF)-mediated signaling. Decreased IFN-β expression suppressed a phosphorylation of JAK kinase, and subsequently, the phosphorylation of signal transducer and activator of transcription-1, one of the iNOS transcriptional activators, was inhibited by pinosylvin. In addition, the suppression of poly(I:C)-induced iNOS expression, and the attenuation of iNOS expression under the IRF-3 gene knock-down condition also confirmed that pinosylvin affects TRIF pathway. These findings demonstrate that the suppression of LPS-induced iNOS expression by pinosylvin is associated with the regulation of MyD88-independent, but TRIF-mediated signaling pathway.